Variable expression of the folylpolyglutamate synthetase gene at the level of mRNA transcription in human leukemia cell lines sensitive, or made resistant, to various antifolate drugs.
We investigated the expression of the folylpolyglutamate synthetase (FPGS) gene at the mRNA level in MOLT-3 and K562 human leukemia cell lines sensitive, or made resistant, to methotrexate (MTX) and/or trimetrexate (TMQ), or raltitrexed (ZD1694). Northern blot analysis demonstrated approximately 3-fold higher FPGS mRNA expression in K562 cells than that in MOLT-3 cells, being consistent with graded polyglutamation capacities of these cell lines. A slight increase in the expression of the FPGS gene was observed in the TMQ-resistant MOLT-3 cells (MOLT-3/TMQ800); moreover, sequential development of MTX resistance in the TMQ-resistant cells (MOLT-3/TMQ800-MTX10,000) resulted in a further enhancement of FPGS mRNA expression despite of decreased polyglutamation capacity in this subline. Another MTX-resistant subline with impaired reduced folate carrier (MOLT-3/MTX10,000) also showed overexpression of FPGS mRNA. Conversely, both raltitrexed-resistant sublines (MOLT-3/ZD1694 x C and K562/ZD1694 x C) displayed a moderately decreased expression of FPGS mRNA. These findings did not correspond to the virtual absence of ZD1694 polyglutamates inside the former cells nor to possibly intact polyglutamation capacity in the latter cells. These results indicate that FPGS mRNA expression may predict cellular ability to produce polyglutamate metabolites of antifolate drugs in the sensitive cells, but does not necessarily reflect FPGS function at the enzyme level in the antifolate-resistant tumor cells.